Furin-processed antigens targeted to the secretory route elicit functional TAP1-/-CD8+ T lymphocytes in vivo.
Most pathogen-derived peptides recognized by CD8+ CTL are produced by proteasomes and delivered to the endoplasmic reticulum by the TAP transporters associated with Ag processing. Alternative proteases also produce antigenic peptides, but their actual relevance is unclear. There is a need to quantify the contribution of these supplementary pathways in vitro and in vivo. A well-defined TAP-independent secretory route of Ag processing involves the trans-Golgi network protease furin. Quantitation of this route by using OVA constructs encoded by vaccinia viruses indicates that it provides approximately one-third of all surface complexes of peptide and MHC class I molecules. Generation of the epitope carboxyl terminus is a dramatic rate-limiting step, since bypassing it increased efficiency by at least 1000-fold. Notably, the secretory construct activated a similar percentage of Ag-specific CD8+ T cells in wild type as in TAP1-deficient mice, which allow only secretory routes but which have a 10- to 20-fold smaller CD8 compartment. Moreover, these TAP1(-/-) OVA-specific CD8+ T lymphocytes accomplished elimination of epitope-bearing cells in vivo. The results obtained with this experimental system underscore the potential of secretory pathways of MHC class I Ag presentation to elicit functional CD8+ T lymphocytes in vivo and support the hypothesis that noncytosolic processing mechanisms may compensate in vivo for the lack of proteasome participation in Ag processing in persons genetically deficient in TAP and thus contribute to pathogen control.